Attachment F
Evaluation of Applicable Dredge Equipment for the Upper Hudson
River

1.0 Introduction

For the development of production standards, each target area to be dredged throughout
the three river sections of the Hudson River was evaluated with regard to water depth,
depth of cut, sediment texture (cohesive, norncohesive, rocky), and need for shoreline
dredging. Sediment characteristic quantities were then computed per one-mile river
segments and were further divided based on their location with respect o the Hudson
River centerline (east or west). Based on this evaluation, relevant dredging equipment
was selected and evaluated. The analysis was conducted for two scenarios: one wherein it
was assumed that mechanical dredging equipment would primarily be dilized and the
second wherein it was assumed that hydraulic dredging equipment would be the principal
technology utilized.

For each of the scenarios, it was determined that specialty equipment would be required
to remove contaminated sediment in areas such as wetlands, backwaters, near rocks, and
around islands because the principal technology could not access these areas. Work
accomplished by specialty equipment including small, cleanup dredges, amphibious
excavators, and similar equipment is expected to be at lower production rates than that
accomplished by the primary dredging equipment. In order to accurately estimate
removal times for the speciaty equipment, an analysis was conducted to identify areas
where such equipment would operate and the associated volume of contaminated
sediment that would be removed.

Within each river section, the targeted areas were divided into one-mile segments. For
each one-mile segment, the total volume of sediment and the volume per sediment
characteristic were computed (volume cohesive and volume non-cohesive). In addition,
the volume of sediment requiring removal to depths less than three feet and to depths
greater than three and half feet were quantified. Figure F-1 illustrates the targeted areas in
terms of characteristics important to dredging operations. Tables 1A and F1B present
this information per one- mile segment.
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2.0 Equipment and Analysis

2.1 Mechanical Equipment

For mechanica dredging equipment, it was assumed that a hydraulic excavator mounted
on afloating platform would be capable of working from the channel shoreward to the 6-
ft post-dredge bathymetric contour plus 30 ft, which represents the working reach of the
mechanica dredge in shalow water. The 6 ft post-dredge contour was selected as the
physical imit of remova for the mechanical dredge due to draft requirements of the
associated hopper barges. The draft of barges loaded with 1,000 tons of material is
approximately 6 feet.

Based on these parameters, the 6-foot post-dredge bathymetric contour was identified.
This line was then off set 30 feet in the direction of the shoreline. Shoreward of this line,
alternative dredges or specialty excavating equipment would be needed to complete the
work. If the 6-foot post-dredge bathymetric contour plus 30 feet fell beyond the Upper
Hudson River shoreline, it was concluded that dredging could be completed with the
principa mechanical dredge. Following identification of the working limits of the
speciaty equipment, associated volumes and areas were computed using Arc View GIS.
Figure F-2 presents these areas and Table F-2 presents the associated quantities.

2.2 Hydraulic Dredge Equipment and Analysis

For the second scenario wherein hydraulic dredging equipment will be used as the main
type of dredge, it was assumed that the draft of the selected cutter head dredge would be
three feet. The analysis was carried out assuming that the dredge could operate from the
channel shoreward to the 3-ft post-dredge contour. This boundary condition was
established for each target area. Speciaty areas were then identified as areas where the
main hydraulic dredge is not expected to function. After identification of the boundaries
of work for the specialty equipment, the associated volumes and areas were computed
using Arc View GIS. Figure F-3 presents these areas and Table F-3 presents the
associated quantities.
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3.0 Evaluation

For the two scenarios presented above, it was possible to compute the time to dredge
sediment contained within each river mile section. Using the production rates devel oped
for the principal mechanical and hydraulic dredges, as well as the speciaty equipment, it
was possible to initiate the process of estimating overall removal time.
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Table F-1A

Existing Sediment Characteristics per Water Depth

Water Depth
Less than 3ft water 3ft - 6ft Water >6ft water
River Section by
One Mile
Increments Location Total Volume [%NC| %C Total (cy) | %NC %C Total (cy) %NC %C Total (cy)
River Section 1- Thompson Island Pool @
Rogers Island
(both east and west
193.75-194.5 dredge areas) 83,724.52 100%| 0% 12,022.33 100% 0% 7,338.74 89% 11% 64,363.44
193.5-194 West 228,797.00 83% | 83% 114,457.191 43% 57% 48,943.70 6% 94% 65,396.11
192.5-193.5 West 59,432.22 74% |  26% 38,830.26 65% 35% 9,136.37 92% 8% 11,465.59
192.5-193.5 East 225,035.41 44% | 56% 101,971.441 95% 5% 36,470.78 86% 14% 86,593.19
191.5-192.5 West 137,154.11 49% | 51% 92,347.81 45% 55% 16,418.81 85% 15% 28,387.48
191.5-192.5 East 142,861.15 29% | 71% 15,357.30 45% 55% 8,845.15 76% 24% 118,658.70
190.5-191.5 West 196,162.00 77% |  23% 27,832.19 53% 47% 4,940.00 3% 97% 163,389.81
190.5-191.5 East 164,418.22 5% 95% 19,815.15 4% 96% 11,421.30 26% 74% 133,181.78
189.5-190.5 West 69,317.15 82% 18% 19,352.44 83% 17% 11,589.30 97% 3% 38,375.41
189.5-190.5 East 139,039.37 19% | 81% 47,228.26 38% 62% 21,314.37 36% 64% 70,496.74
188.5-189.5 East 139,039.37 19% | 81% 47,228.26 38% 62% 21,314.37 36% 64% 70,496.74
188.5-189.5 West 69,317.15 82% 18% 19,352.44 83% 17% 11,589.30 97% 3% 38,375.41
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Table F-1A
Existing Sediment Characteristics per Water Depth

Water Depth
Less than 3ft water 3ft - 6ft Water >6ft water
River Section by
One Mile
Increments Location Total Volume |%NC| %C | Total(cy) | %NC | %C | Total (cy) %NC %C Total (cy)
River Section 2- Thompson Island Dam to Lock 5 @
Land Locked
Section: One
Dredge Areas (on
west side
Thompson Island
188.25-187.25 |HS 22) 12,550.22 3% 97% 2,164.44 0% 100% 1,177.00 0% 100% 9,208.78
Land Locked
Section: Two
dredge areas (HS
187.25-186.25 |25 and HS 26) 41,544.67 32% |  68% 12,321.67 11% 89% 11,106.00 9% 91% 18,117.00
186.25-185.25  |East (HS 28) @ 228,252.26 13% 87% 70,909.63 10% 90% 53,562.07 25% 75% 103,780.56
185.25-184.25  |East (HS 31) 29,875.26 0% 100% 8,087.11 0% 100% 5,354.81 0% 100% 16,433.33
184.25-183.25  |West (HS 34) 72,249.56 4% 96% 21,585.74 19% 81% 12,129.96 21% 79% 38,533.85
East (HS 33 and
184.25-183.25  HS 35) 107,500.90 0% 100% 26,466.37 79% 21% 71,558.67 80% 20% 9,475.87
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Table F-1A
Existing Sediment Characteristics per Water Depth

Water Depth
Less than 3ft water 3ft - 6ft Water >6ft water
River Section by
One Mile
Increments Location Total Volume |%NC| %C | Total(cy) | %NC | %C | Total (cy) %NC %C Total (cy)

River Section 3- Lock 5 to the Federal Dam at Troy, NY @

Water Depth ®)
Less Than 6ft Water Greater Than 6ft water
River Section by
One Mile Total
Increments Location Volume %NC %C Total (cy) %NC %C Total (cy)

170.25-169.25 East (HS 36) 128,536.6 1% 99% 125,778.78 98% 2% 2,757.85
166.75-165.75 West (HS 37) 120,868.6 46% 54% 65,584.56 0% 0% 0.00
164.25-163.25

West (HS 39 and at Lock 2)|65,019.37 96% 4% 65,019.37 0% 0% 0.00

HS = Hot Spot
% NC = % non-cohesive
%C = % cohesive

Notes:
(1) The Location (East and West) is relative to the Hudson River Centerline

(2) These volumes do not include the estimated total 198,800 cy of required navigational dredging
(3) Only the 6 foot and 12 foot bathymetry data exist for River Section 3 currently
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Table F-1B
Existing Sediment Characteristics per Targeted Sediment Removal Depth

Sediment Removal Depth
3 ft and Less 3.5 ft and Greater
River Section by One
Mile Increments Location Total Volume %NC %C Total (cy) %NC %C Total (cy)
River Section 1- Thompson Island Pool
Rogers Island (both
193.75-194.5 east and west) 76,768.41 100% 0% 69,078.96 100% 0% 7,689.44
193.5-194 West 13,002.74 100% 0% 1.89 100% 0% 13,000.85
192.5-193.5 West 228,796.96 73% 27% 145,688.30 16% 84% 83,108.67
192.5-193.5 East 83,724.48 92% 8% 83,724.48 0% 0% 0
191.5-192.5 West 59,432.19 68% 32% 43,745.15 100% 0% 15,687.04
191.5-192.5 East 225,035.33 68% 32% 112,499.85 69% 31% 112,535.48
190.5-191.5 West 137,154.11 81% 19% 38,794.81 46% 54% 98,359.30
190.5-191.5 East 142,861.11 81% 19% 106,062.59 34% 66% 36,798.52
189.5-190.5 West 196,161.96 21% 79% 128,573.11 2% 98% 67,588.85
189.5-190.5 East 164,418.22 41% 59% 56,055.70 12% 88% 108,362.52
188.5-189.5 East 139,039.33 40% 60% 27,858.37 29% 71% 111,180.96
188.5-189.5 West 69,317.11 100% 0% 43,003.11 75% 25% 26,314.00
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Table F-1B
Existing Sediment Characteristics per Targeted Sediment Removal Depth

Sediment Removal Depth
3 ft and Less 3.5 ft and Greater
River Section by One
Mile Increments Location Total Volume %NC %C Total (cy) %NC %C Total (cy)
River Section 2: Thompson Island Dam to Lock 5 @
Land Locked
Section: One
Dredge Areas (on
west side
188.25-187.25 Thompson Island) 12,550.22 0% 100% 12,550.22 0 0 0.00
Land Locked
Section: Two
dredge areas (HS
187.25-186.25 25 and HS 26) 41,544.67 17% 83% 41,544.67 0 0 0.00
186.25-185.25 East (HS 28)? 228,252.26 68% 32% 45,072.78 5% 95% 183,178.33
185.25-184.25 East (HS 31) 29,875.26 0% 0% 0.00 0% 100% 29,875.26
184.25-183.25 West (HS 34) 72,249.56 0% 100% 10,249.00 18% 82% 62,000.52
East (HS 33 and
184.25-183.25 HS 35) 107,500.90 42% 58% 136,043.63 38% 62% 18,832.74
. . 2
River Section 3: Lock S to the Federal Dam at Troy, NY @
170.25-169.25 East (HS 36) 128,536.63 1% 99% 125,778.78 0 0 0.00
166.75-165.75 West (HS 37) 120,868.67 46% 54% 120,868.67 0 0 0.00
West (HS 39 and at
164.25-163.25 Lock 2) 65,019.37 67% 33% 48,483.37 100% 0% 16,536.00

HS = Hot Spot

Notes:

%NC = % non-cohesive
%C = % cohesive

(1) The Location (East and West) is relative to the Hudson River Centerline
(2) These volumes do not include the estimated total 198,800 cy of required navigational dredging
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Table F-2
Mechanical Dredging Scenario:

Equipment-Specific Removal Volumes and Areas

River Section 1: Volume By Area By Volume By | Area By |Total Volume
Location Production Production | Alternative | Alternative |Removed for
Equipment (cy) | Equipment | Equipment | Equipment [Location (cy)
(Acres) (cy) (Acres)
Around Rogers Island| 64,517.44 13.53 12,743.09 297 77,260.53
RM 193.5 - 193.75 13,192.98 1.82 0.00 0.00 13,192.98
||RM 192.5-193.5E 121,403.00 28.07 1,580.95 0.35 122,983.95
IRM 192.5-193.5W | 172,856.10 30.21 26,380.83 4.67 199,236.93
IRM 191.5-1925E | 164,834.90 27.81 65,057.10 11.86 | 229,892.00
||RM 191.5-192.5W 59,965.87 11.21 3,132.49 0.61 63,098.36
||RM 190.5-191.5E 107,927.00 21.44 2,206.59 0.45 110,133.59
IRM 190.5-191.5W | 168,941.80 30.28 3,600.13 0.58 172,541.93
||RM 189.5-190.5E 144,987.70 22.33 4,143.31 0.86 149,131.01
||RM 189.5-190.5W 58,936.41 12.80 154,743.00 26.85 213,679.41
||RM 188.5-189.5E 127,949.90 17.22 13,046.96 2.70 140,996.86
RM 188.5-189.5 W 63,010.23 11.93 7,079.06 1.47 70,089.29
Total Volume (cy) 1,268,523.33 293,713.51 1,562,236.84
Total Area (Acres) 228.64 53.35 281.99
River Section 2: Volume By Area By Volume By | AreaBy |Total Volume
Location Production Production | Alternative | Alternative |Removed for
Equipment (cy) | Equipment | Equipment | Equipment [Location (cy)
(Acres) (cy) (Acres)
RM 183.25 - 184.25 172,709.00 27.13 15,693.08 3.23 188,402.08
[RM 184.25 - 185.25 | 30,167.99 4.68 0.00 0.00 30,167.99
IRM 185.25 - 186.25 | 223,977.30 28.49 5,927.93 123 | 229,905.23
IRM 186.5 - 187.5 34,682.30 7.17 5,778.96 1.19 40,461.26
RM 187.5 - 188.5 12,936.08 2.67 90.14 0.02 13,026.22
Total Area (Acres) 70.14 5.67
Total Volume (cy) 27,490.12 501,962.79
River Section 3: Volume By Area By Volume By | AreaBy |Total Volume
Location Production Production | Alternative | Alternative |Removed for
Equipment (cy) | Equipment | Equipment | Equipment [Location (cy)
(Acres) (cy) (Acres)
RM 163.25 - 164.25 31,260.51 4.00 43,587.73 7.72 74,848.24
IRM 165.75 - 166.75 | 50,648.43 10.24 94,317.22 | 1918 | 144,965.65
RM 169.25 - 170.25 166,434.20 37.89 58,372.12 13.55 224,806.32
Total Area (Acres) 52.13 40.44
Total Volume (cy) 248,343.14 196,277.07
Navigational Channel
(cy) and (Acres) 117,292.20 43.00 117,292.20
Total Removal for
River Section 3 (cy) 561,912.41
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Table F-3

Hydraulic Dredging Scenario:

Equipment-Specific Removal Volumes and Areas

River Section 1: Volume By Area By Production | Volume By Area By | Total Volume
Location Production Equipment (Acres) Alternative | Alternative | for Location
Equipment (cy) Equipment | Equipment (cy)
(cy) (Acres)
Around Rogers Island 67,150.95 13.99 10,115.93 2.51 77,266.88
RM 193.5 - 193.75 13,192.98 1.82 0.00 0.00 13,192.98
||RM 192.5-193.5E 118,310.20 27.41 4,679.22 1.01 122,989.42
||RM 192.5-193.5W 193,510.90 33.70 5,730.93 1.18 199,241.83
IRM 191.5- 1925 E 189,601.90 31.29 40,294.38 8.39 229,896.28
||RM 191.5-192.5W 60,895.43 11.33 2,203.45 0.50 63,098.88
IRM 190.5- 1915 E 106,338.10 21.10 3,800.18 0.80 110,138.28
IRM 190.5 - 191.5 W 170,323.00 30.31 2,236.49 0.55 172,559.49
||RM 189.5-190.5E 144,552.10 22.22 4,581.78 0.96 149,133.88
||RM 189.5-190.5W 126,704.00 21.60 86,957.64 18.05 213,661.64
||RM 188.5-189.5E 131,246.50 17.35 9,759.28 2.57 141,005.78
RM 188.5 - 189.5 W 66,252.33 12.57 3,837.05 0.83 70,089.38
Total Volume (cy) 1,388,078.39 174,196.32
Total Area (Acres) 244.68 37.35 1,562,274.71
River Section 2: Volume By Area By Production | Volume By Area By | Total Volume
Location Production Equipment (Acres) | Alternative | Alternative | for Location
Equipment (cy) Equipment | Equipment (cy)
(cy) (Acres)
RM 183.25 - 184.25 178,410.00 28.30 9,994.13 2.06 188,404.13
||RM 184.25 - 185.25 30,167.99 4.68 0.00 0.00 30,167.99
IRM 185.25 - 186.25 223,341.20 28.36 6,563.33 1.36 229,904.53
IRM 186.5 - 187.5 35,999.58 7.44 4,462.01 0.92 40,461.59
RM 187.5 - 188.5 12,122.95 2.50 904.06 0.19 13,027.01
Total Area (Acres) 71.28 4.53
Total Volume (cy) 480,041.72 21,923.53 501,965.25
River Section 3: Volume By Area By Production | Volume By Area By | Total Volume
Location Production Equipment (Acres) Alternative | Alternative | for Location
Equipment (cy) Equipment | Equipment (cy)
(cy) (Acres)
RM 163.25 - 164.25 74,850.63 11.73 0.00 0.00 74,850.63
IRM 165.75 - 166.75 144,965.50 29.42 0.00 0.00 144,965.50
RM 169.25 - 170.25 224,806.20 51.44 0.00 0.00 224,806.20
Total Area (Acres) 92.59 0.00
Total Volume (cy) 444 ,622.33 0.00 444,622.33
Navigational Channel
(cy) and (acres) 117,292.20 43.00 117,292.20
Total Removal for
River Section 3 (cy) 561,914.53
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Figure F-1

Sediment Characteristics
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Sediment Characteristics - RM 193.75 - 194.5
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Sediment Characteristics - RM 193.5 - 193.75
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Sediment Characteristics - RM 192.5 - 193.5
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Sediment Characteristics - RM 191.5-192.5
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Sediment Characteristics - RM 189.5 - 190.5

L

..............
H
= |

e\
v

W

‘ ‘.a.,%%v/vw«r R

/111D

e\

//%/////////////////////////

_

_

LEGEND

o S un o

OOO
aaaaa
Z I I O

-~ T
-
-
-—
o
\\aiuy‘vt
A‘k-‘»\ -
-

=D
Z
Y v
eSS
- '
PYi-ce
o275

//

N
S
N\ AN NS

- WA
-
>

190

\

riffin Island

Qe

W

-

AR

& ..//. smx
N

N
\

3 ///ﬂf/ﬂ
R

W

NS

AN

MALCOLM PIRNIE

TAMS-Earth Tech




	Volume 4 of 5
	Table of Contents
	List of Acronyms
	1.0 Technical Background and Approach
	2.0 Supporting Analysis
	3.0 Rationale for the Development of the Performance Standard
	4.0 Implementation of the Performance Standard for Dredging Productivity
	5.0 References
	Tables
	Attachment A Evaluation of In-River Transportation
	Attachment B Conceptual Design of On-Shore Dewatering and Water Treatment Processes
	Attachment C Issues Associated with Processing Full Production Volumes at the Old Moreau Landfill Candidate Processing Site
	Attachment D Example Production Schedule
	Attachment E Example Production Schedule Backup
	Attachment F Evaluation of Applicable Dredge Equipment for the Upper Hudson River
	1.0 Introduction
	2.0 Equipment and Analysis
	2.1 Mechanical Equipment
	2.2 Hydraulic Dredge Equipment and Analysis

	3.0 Evaluation
	Tables
	Figures
	Figure F-1 Sediment Characteristics - RM 193.75 - 190.5
	Figure F-1 Sediment Characteristics - RM 188.5 - 164.25
	Figure F-2
	Figure F-3






